Effects of maternal vitamin E and selenium status during the perinatal period on age-related changes in heart, lung and liver microsomal lipid peroxidation in rat pups.
Female Long-Evans rats of breeding age were acclimated to one of four experimental diets differing in their vitamin E (E) and selenium (Se) contents. These animals were bred and the offspring produced were nursed by their respective dams from birth through 21 days postpartum. Rat pups were killed at postpartum intervals of 4, 9, 14 and 21 days and heart, lung and liver tissue used for isolation of microsomes. Microsomes were used for quantitation of E content as well as for assays of lipid peroxidation (thiobarbituric acid reactive products formation) using an ascorbate/ADP nonenzymatic assay system. Microsomal E content was lower in heart and lung tissues of rat pups at each postpartum interval compared with maternal levels. Liver microsomal E was higher in rat pups at day 4 postpartum compared with maternal levels. Significant differences (P < 0.05) in microsomal E content of rat pup tissues were associated with maternal vitamin E status during the perinatal period and not to differences in dietary Se. In vitro lipid peroxidation was highest in rat pups nursing dams of low E status, the magnitude of which was greatest in heart and liver microsomes. Lung microsomes, in contrast, peroxidized at very low rates compared with heart and liver microsomes. These effects were independent of maternal Se status. Microsomal lipid peroxidation in tissues of rat pups was lowest at the earliest postpartum interval studied (4 days) and, in general, increased with postpartum age. Reduced glutathione did not inhibit lipid peroxidation in heart or lung microsomes but was effective in this respect in liver microsomes of rat pups as early as 4 days postpartum.